:: HYDRODYNAMIC FOCUSING BIOREACTORS ::

ADVANCED GROUND-BASED MICROGRAVITY ANALOG BIOREACTOR SYSTEMS

0 NASA Significance

The Cellular Biotechnology Program at the MNASA Johnson
space Center hos successfully developed microgravity
analeg bicreactors. These bicreactors enable researchers fo
investigate some of the effects of modeled microgravity
(Space) on cell culture and fissue engineering. Hypotheses
arising from  Investigations wsing microgravity analog
blioreactors are valldaled In spaoce bloreacton operating
aboard the Space Shutfle or Infemnational Space Siation. The

Hydrodynamic Focusing Bloreactor (HFB) is currently under
development as a family of ground-based microgravity

analog bloreactors. The significant innovation is the
confrolled generation of a hydrodynamic force to suspend
calls and fissuas in o low shear fluid environrmant,
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o Description

The Hydrodynamic Focusing Bioreactor [HFB) is a rotating,
dome-shaped vessel with a cenfrally located sampling port
and an infernal rotating spinner.  The rotation of the vessel and
spinner create a hydrodynamic force within the vessel culture
medium. The hydrodynamic force con be modulated by a
change in the rofation rates of the vessel and spinner to
suspend single cells and large fissue armrays in a low shear fluld

anvironment. A gos-parmeabla membrane facilitates
exchange ol gases betweaen the medium and an incubalor.
The technology has been licensed to Celdyne™ [Houston, TX).
A family of HFB systemns has been developad to meat the neads
of our user sclentific community. These include perfused and
non-parfused systems with vessal volurmeas of 40 and 140ml.

Hydrofocusing Bloreoctor for Three-Dimensionol Cell Culfure, Gondo
af al. NASA Tech Briafs. 27:68(2003).

o Gell Culture & Tissue Engineering

Anchoroge-dependent cells, including primory cells, tronsiormed cells,
genatically enginesred cells and cell nes, and non-adherent hybridama
colls were successfully cullured eliher s mono- of co-culhures in fhe HFE for
pordods of up to 2 waeks. A vardely of alochmen! matedals. neueding
microcanie: beods, scaffolds, and fiber: have been successiully wped in fhe
HFB lor thsue engineerdng eperdments. Averoge sheor values of 0.01
dynes'om? were estimated Tor O rolation rate of 10 M - O rate ot which
large 3D tissue-ike aemblie: have been suspended.
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